Choline and acetylcholine metabolism in rat neostriatal slices.
Choline (Ch) uptake and release and acetylcholine (ACh) synthesis and release have been studied by gas chromatography mass spectrometry (GCMS) in slices of rat neostriatum in vitro to assess the effects of depolarization by 25 mM K+ and the influence of elevated concentrations of Ch in the incubation medium. During the first 60 min after preparation, 25 mM K+ increased ACh release by 182% and reduced ACh levels by 40%. The rate of ACh synthesis was unchanged. After a 1-h equilibration period, the rate of ACh synthesis was considerably less (2.41 nmol mg-1 h-1, compared to 9.78 nmol mg-1 h-1). Exposure to 25 mM K+ during the second hour increased the rate to 6.47 nmol mg-1 h-1. During the first 10 min of exposure to 25 mM K+, ACh synthesis was reduced, regardless of incubation. Increasing concentrations of external [2H4]Ch apparently favored initial rates of net ACh synthesis, since the rank order of initial net ACh synthesis rates is the same as the rank order of external [2H4] Ch concentration under both normal and depolarized conditions. However, the only significant effect of external [2H4]Ch on ACh metabolism was that it increased ACh release during the initial 10 min, when the preparation was depolarized with K+. The efflux of endogenous [2H0]Ch was increased initially (10 min) and slowed over a 60-min period by 25 mM K+, and increased when [2H4]Ch in the medium was increased. Changes in ACh synthesis and release were dependent upon the time exposure of slices to high K+, and the results suggest that Ch favors initial rates of ACh synthesis, but that Ch influences ACh release primarily under conditions of stress (i.e., depolarization).